In early 1999, there was an increased incidence of tuberculous lesions in the lymph nodes of slaughtered pigs in the Czech Republic. In part 1 of this study, tuberculous lesions were detected in 140 (62%) tissue samples collected from pigs coming from 15 farms in 15 districts at routine veterinary meat inspections in abattoirs. Mycobacteria were isolated from 37 (16%) tissue samples: 34 Mycobacterium avium subsp. hominissuis isolates and three environmentally derived mycobacteria. In search of infection sources, M. avium subsp. hominissuis was isolated from 38 (79%) samples of peat used as a feed supplement. In part 2 of our study, the head, mesenteric, and inguinal lymph nodes of 117 randomly selected slaughtered pigs from one farm with young piglets fed peat as a supplement were investigated for mycobacterial infection. From 65 (56%) pigs, a total of 76 mycobacterial isolates were identified (56 M. avium subsp. hominissuis isolates, 5 M. avium subsp. avium isolates, 3 M. intracellulare isolates, and 12 environmentally derived mycobacterial isolates). IS1245 restriction fragment length polymorphism (RFLP) types with >20 bands of 45 distinct RFLP types were found in 49 M. avium subsp. hominissuis isolates from pigs (n ‫؍‬ 31) and peat (n ‫؍‬ 18). Identical RFLP types were found in only four pig isolates. Five randomly selected isolates from pigs and peat were subcultured to six independent clones or colonies. Among the IS1245 RFLP types of 30 clones, identical RFLP types obtained from pigs and peat were identified, which confirmed the hypothesis that peat contaminated with mycobacteria represents a significant source of mycobacterial infection for pigs.
Infections of pigs caused by Mycobacterium avium complex (MAC) organisms result in severe financial losses for farmers in a number of countries. These economic losses primarily result from condemnation of pig meat and head and visceral organs at abattoir inspection points due to tuberculous lesions. In some circumstances, such meat and organs are assessed as conditionally consumable subject to thorough heat treatment (2, 6, 29, 30, 43, 47) . Further losses occur from prohibition of the sale and movement of live animals from infected farms (48) . The most important member of the MAC is M. avium subsp. avium IS901 ϩ , IS1245 ϩ , and serotypes 1 to 3 (41) , which is virulent for birds. This organism is commonly isolated from wild and domestic birds and small rodents (17, 44, 49) . Conversely, MAC isolates of genotypes IS901
Ϫ and IS1245 ϩ and serotypes 4 to 6, 8 to 11, and 21 are less virulent for birds and are designated M. avium subsp. hominissuis (41) ; they are most often isolated from various environmental objects (water, soil, dust, invertebrates, and other materials). The other member of the MAC, M. intracellulare of genotypes IS901
Ϫ and IS1245 Ϫ and serotypes 7, 12 to 20, and 22 to 28, and other conditionally pathogenic mycobacterial species are nonvirulent for birds and are commonly found in the environment (18, 27, 28, 60) . From the standpoint of contamination by these bacteria, drinking water (3, 25, 38) , feed (25, 27, 38) , bedding materials (5, 7, 37, 38, 54) , soil in pig runs (27, 37, 38) , wastewater (27, 37) , invertebrates (16-20, 38, 39, 62) , and other materials are particular sources of mycobacterial infections for pigs. Environmentally derived mycobacteria can sensitize pigs and other domestic animals, which results in nonspecific reactions to tuberculin skin tests. This immunological interference usually complicates intravital diagnosis (especially skin and serological testing) of tuberculosis in animals (21, 28, 42, 50) . Infections with MAC organisms, particularly with M. avium subsp. avium and M. avium subsp. hominissuis, can elicit tuberculous lesions in head, jejunal, and ileocecal lymph nodes. At abattoir meat inspection points, these lesions cannot easily be distinguished from tuberculous alterations and usually complicate the control of bovine tuberculosis in livestock (9, 36, 43, 57) .
In the Czech Republic, supplementing the diet of newborn piglets with peat began in 1998 (38, 48) . Beyond its good dietary characteristics, the low pH (4.0 to 4.5) and bactericidal effect of peat inactivate coliform bacteria and other bacterial species of the intestinal microflora and subsequently reduce or completely eliminate bacterial toxins in the intestine (22, 28, 35) . Addition of peat to the diet of piglets improves feed intake and consequently increases daily weight gain (23, 53) . The relatively high fiber content of peat enhances absorption of water in the intestine and mechanically extends the piglets' stomachs. In some herds, because of its soft texture, which prevents limb abrasions in piglets, peat is used as a bedding material (11) .
Nevertheless, the low pH of peat provides a favorable environment for mycobacteria. Particularly environmentally derived mycobacteria may be propagated in peat if the temperature is higher than 18°C (28) . As environmentally derived mycobacteria are conditionally pathogenic, this may cause tu-berculous lesions in pig lymph nodes. Observation of the good prophylactic effect of peat on intestinal infections in piglets led some farmers to provide peat to all neonates. After several months of feeding, however, abattoir inspection revealed tuberculous lesions in head and mesenteric lymph nodes (48) .
The study was carried out in two parts. The objective of part 1 was to determine the incidence of mycobacteria in pig organs and in samples of the environment from 15 pig herds in the Czech Republic in which peat was used as a feed supplement. Part 2 investigated the distribution of tuberculous lesions in the head, mesenteric, and inguinal lymph nodes of pigs fed peat coming from one large farm.
MATERIALS AND METHODS
A total of 577 pig organs and 220 samples of farm environment were examined in parts 1 and 2 of this study.
In part 1, a total of 226 tissue samples from 185 pigs were collected from abattoirs during routine meat inspections. The animals originated from 15 swine farms in which peat was added to the diet of piglets during the first 2 to 4 weeks of life. In an attempt to identify the sources of mycobacterial infections of pigs, 87 environmental samples of the farms' premises were examined as follows: 39 samples of water, feed, bedding materials, scrapings from the barn, and dust (2 to 3 samples from each farm) and 48 samples of peat with which the piglets' diets were supplemented (2 to 4 samples from each farm).
Part 2 was concerned with an investigation of the presence of tuberculous lesions in the head, mesenteric, and inguinal lymph nodes of 117 randomly selected slaughtered pigs with a mean weight of 115 kg that came from one specific swine farm. A total of 133 samples of peat with which the piglets' feed was supplemented were tested.
Detection of mycobacteria. (i) Sample collection.
In part 1, at least one sample of the head, mesenteric, and inguinal lymph nodes was collected from each animal; in part 2, three lymph nodes (head, mesenteric, and inguinal) were collected from each animal. The lymph nodes were individually collected in sterile polyethylene bags with sterile scissors and forceps. The samples were marked with the names of the lymph nodes and the identification of the slaughtered animal.
(ii) Sample storage. After collection, organ samples were transported to the laboratory in insulated boxes with ice packs at 4°C. Tissues for histological examinations were immersed in 10% formalin. Organ samples were frozen at Ϫ18°C and kept for up to 3 weeks until they were processed, whereas the environmental samples were kept at 6°C in a dark room for up to 2 weeks.
(iii) Histopathology. In part 2, 225 samples of the lymph nodes were examined by histopathology. The tissue samples were formalin fixed, embedded in paraffin blocks, and stained by the Ziehl-Neelsen technique for the presence of acid-fast rods (AFR). Histological samples were observed by light microscopy using ϫ1,000 magnification under oil immersion (Olympus B17 microscope).
(iv) Gross examination, microscopy, and culture examinations. Tissue samples were rapidly thawed at 37°C and examined for the presence, number, and size of tuberculous lesions. Slides prepared from tissue impressions were stained by the Ziehl-Neelsen technique and examined by light microscopy for the presence of AFR. At least 200 fields of view were examined for each sample. Approximately 1 g of tissue or environmental sample was homogenized with a laboratory blender stomacher (Kleinfeld Labortechnik, GmbH Gehrden, Germany), and the suspension was decontaminated in 1 N HCl for 15 min as previously described (18) . The suspension was subsequently neutralized with 2 N NaOH until the color changed to light purple. Phenolphthalein (2%) was used as an indicator. Forty microliters of the suspension was inoculated with sterile disposables tips and dispensed onto two slants each of two solid media and one liquid medium (egg-based media according to the method of Stonebrink; Herrold's egg yolk medium and liquid serum medium according to the method of Sula). The liquid medium contained bovine serum, enzymatic casein hydrolysate, glycerin, L-alanine, phosphate salts, magnesium sulfate, citric salts, and malachite green (31) . Incubations were performed simultaneously at two temperatures: one set of the media at 24°C, and the remaining set at 37°C. The cultures were checked after the first week and every 2 weeks until the end of incubation.
(v) Identification of isolates. All the AFR-positive isolates were examined by PCR for the detection of the dnaJ gene specific for the genus Mycobacterium using the primers 5Ј-GGG TGA CGC GAC ATG GCC CA-3Ј and 5Ј-CGG GTT TCG TCG TAC TCC TT-3Ј (45) . For differentiation of the species M. intracellulare and M. avium of the MAC, detection of 850-and 180-bp fragments of 16S rRNA was used (61) . For differentiation of subspecies of M. avium, IS901 detection by the primers 5Ј-GCA ACG GTT GTT GCT TGA AA-3Ј and 5Ј-TGA TAC GGC CGG AAT CGC GT-3Ј (32, 33) and IS1245 detection by the primers 5Ј-GCC GCC GAA ACG ATC TAC-3Ј and 5Ј-AGG TGG CGT CGA GGA AGA-3Ј were used (26) . All MAC isolates were serotyped according to the system described previously (63) and later modified (55) . Mycobacterial isolates that were not classified as MAC were assessed by biochemical methods (60) .
(vi) Virulence assessment of M. avium subsp. avium isolates. For all M. avium subsp. avium isolates, virulence to birds (the ability to produce tuberculous lesions in parenchymatous organs) was tested by intramuscular administration of the pathogen to chickens (49) .
(vii) RFLP method. Five M. avium subsp. avium isolates from pig lymph nodes and one isolate from peat were examined by the restriction fragment length polymorphism (RFLP) method with IS901 and IS1245 hybridization probes described previously (13, 14) . DNA was digested with restriction endonucleases (RE) PvuII and PstI. For further RFLP analysis with an IS1245 probe, 49 M. avium subsp. hominissuis isolates were randomly selected. Thirty-one and 18 isolates originated from the preceding 90 and 117 isolates from pigs and peat, respectively. Approximately 5 g of purified mycobacterial DNA was digested with RE PvuII. DNA fragments were separated by electrophoresis in an agarose gel, exposed to UV light in a transluminator, and transferred from the gel to a nylon membrane by vacuum blotting. The DNA was fixed and hybridized with a labeled probe (IS901 or IS1245) according to a method described previously (13, 14) . For the homogeneity-heterogeneity investigation of M. avium subsp. hominissuis isolates after IS1245 RFLP analysis, subculture to six respective clones was performed in two isolates from pigs and three isolates from distinct peat samples (13) each time, hence, in a total of 30 independent clones.
(viii) Designation of RFLP types. IS901 RFLP profiles were analyzed according to the system described previously (14) . IS1245 RFLP profiles were assessed according to the number of bands of either "bird" types (three bands in a conserved pattern) or "nonbird" RFLP types (more than three bands), as reported previously (12, 14, 52, 59) .
Statistical evaluation. The 2 test was applied for statistical evaluation (40) .
RESULTS

Part 1. (i) Tissue samples.
Tuberculous lesions of various sizes were detected in 140 (62%) of 226 tissue samples examined (Table 1) . Tuberculous lesions were most frequently detected in head (77%) and mesenteric (73%) lymph nodes. The sizes of tuberculous lesions varied from organ to organ (range, 1 to 10 mm in diameter) ( Table 1 ). In 53% of head lymph nodes, lesions measured up to 1 mm in diameter, and in 23%, lesions up to 5 mm in diameter were observed. However, in mesenteric lymph nodes, the sizes of lesions varied. Nevertheless, large tuberculous lesions (Ͼ6 mm in diameter) were more frequently observed in mesenteric lymph nodes (P ϭ 0.05) than in head lymph nodes (Table 1 ). In one of two lung lymph nodes, the lesion size ranged up to 6 to 10 mm, and 1-to 5-mm-diameter lesions were observed in the liver tissue. No tuberculous lesions were detected in inguinal lymph nodes and muscular tissue samples.
Microscopic examination revealed AFR in 16 (7%) samples, 50% in lymph nodes with tuberculous lesions and 50% in nontuberculous lymph nodes. Culture revealed mycobacteria in only three (19%) of the AFR-positive samples (Table 1) .
Mycobacteria were isolated from 37 (16%) of the 226 samples; 34 isolates ranked among M. avium subsp. hominissuis isolates (genotypes dnaJ ϩ [180 bp of 16S rRNA], IS901 Ϫ , and IS1245 ϩ ; serotypes 8 and 9), and the remaining three isolates were classified as environmentally derived mycobacteria (Table 1 and Fig. 1 ). Thirty-one (84%) mycobacterial isolates were isolated from lymph nodes with tuberculous lesions, and six (16%) were from nontuberculous tissue samples.
(ii) Environmental samples. ϩ ; serotypes 4, 8, and 9), and six isolates were classified as environmentally derived mycobacteria (Fig. 1) . Table 2) .
The distributions of tuberculous lesions in the head, mesenteric, and inguinal lymph nodes of 140 slaughtered pigs are depicted in Table 2 . In group 1 (31% of the animals), tuberculous lesions were not detected. In group 2 (21% of the animals), tuberculous lesions were detected in only one of the lymph node groups. In the inguinal lymph nodes of two pigs in which pathological lesions were observed, mycobacteria were detected. In group 3 (45% of the animals), tuberculous lesions were found in two lymph node groups: in the head and mesenteric lymph nodes of 52 animals and in the head and inguinal lymph nodes of one animal. In group 4 (3% of the animals), tuberculous lesions were found in all lymph nodes. Tuberculous lesions were not concurrently detected in mesenteric and inguinal lymph nodes in any of the animals.
AFR were detected in only 9 (3%) of 351 samples of lymph nodes that originated from eight animals (7%). In one pig, mycobacteria were microscopically detected in the mesenteric and inguinal lymph nodes ( isolates were of serotypes 6 (n ϭ 1), 8 (n ϭ 47), and 9 (n ϭ 8).
Three M. intracellulare isolates were of genotypes dnaJ ϩ (850 bp of 16S rRNA), IS901
Ϫ , and IS1245 Ϫ ; serotyping was not possible because of autoagglutination. The remaining 12 isolates were identified by biochemical tests as environmentally derived mycobacteria ( Fig. 1 and 2) .
Comparison of gross, microscopic, and culture examinations demonstrated that a significantly high (P ϭ 0.01) proportion of the head lymph nodes were infected, and overall, infection of 95 (81%) pigs was observed. Of the 36 animals (group 1) in which no gross tuberculous lesions were observed, mycobacteria were detected microscopically and/or by culture in 14 (39%) animals ( Table 2) .
Analysis of mycobacterial species isolated from lymph nodes revealed that M. avium subsp. avium isolates were detected in head and mesenteric lymph nodes only. No statistically significant differences were found between the distributions of M. avium subsp. hominissuis isolates. M. intracellulare isolates were detected in head and mesenteric lymph nodes ( Fig. 1  and 2 ).
(ii) Peat samples. (Fig. 1) .
(iii) Virulence testing in pullets. All five M. avium subsp. avium isolates from pig lymph nodes caused tuberculosis of parenchymatous organs in infected pullets 6 to 8 weeks after intramuscular administration. An M. avium subsp. avium isolate obtained from a peat sample was not virulent for pullets, and the tuberculous lesions were found in the site of inoculation (breast muscles) only.
(iv) IS901 RFLP profiles. By the IS901 RFLP method, one F-A1 RFLP type was obtained from five M. avium subsp. avium isolates originating from pig lymph nodes, and another F-C3 RFLP type was obtained from an M. avium subsp. avium isolate from peat ( Fig. 3a and b) . In all six M. avium subsp. avium isolates, the same bird IS1245 RFLP type was detected (Fig. 3c) .
IS1245 RFLP profiles of isolates from parts 1 and 2. Significant heterogeneity was detected among 49 randomly selected M. avium subsp. hominissuis isolates by IS1245 RFLP analysis. Forty-five different RFLP types with Ͼ20 bands in a genome were observed. Identical RFLP types were detected only in two distinct M. avium subsp. hominissuis isolates from pigs and in two M. avium subsp. hominissuis isolates from various peat samples (Fig. 4a) .
Among RFLP types of 30 clones obtained from five field isolates from pigs (n ϭ 2) and peat (n ϭ 3) originating from the same locality, identical RFLP types in one clone from peat and one clone obtained by subculture of a pig isolate were detected in two cases (Fig. 4b) . In all five cases, Ն2 different RFLP types were detected in six clones originating from one isolate.
Biochemical identification of environmentally derived mycobacteria (parts 1 and 2). In part 1, M. fortuitum and M. gordonae were isolated from environmental samples. Mycobacterial isolates from the peat samples taken in parts 1 and 2 were identified as M. fortuitum (three times), M. gordonae (three In parts 1 and 2, M. chelonae (six times), M. fortuitum (three times), M. scrofulaceum (three times), M. terrae (two times), and M. smegmatis (one time) were isolated from pig samples ( Table 1 and Fig. 1 ).
DISCUSSION
Mycobacteria were isolated more frequently from samples of peat used as a feed supplement for pigs than from other samples of the external environment (Fig. 1) . Detection of the same mycobacterial species in different lymph nodes of slaughtered pigs that received a peat-supplemented diet before weaning supports our hypothesis implicating peat as a source of mycobacterial infection for piglets. M. avium subsp. hominissuis was predominantly detected in peat and pig organs. Various species of environmentally derived mycobacteria and M. intracellulare represented ϳ10% of these isolates. In the peat originating from natural sources (sphagnum vegetation), M. sphagni and other nonpathogenic and conditionally pathogenic mycobacteria are frequently available. However, isolation of M. fortuitum, M. terrae, M. chelonae, M. gordonae, M. xenopi, M. phlei, M. marinum, M. flavescens, M. farcinogenes, and M. scrofulaceum is not uncommon (28) . Except for M. sphagni, most of these organisms were demonstrated in peat samples in our study (4) .
As commercially prepared peat is mined from the lower parts of peat bogs, it is supposed to be sterile and free from mycobacteria. When transportation of peat and other manipulations are performed for several months, contamination with mycobacteria from environmental sources, such as dust, water, and feces of animals, is likely (3, 27, 28, 38) .
The M. avium subsp. avium isolate that was detected in peat showed a different IS901 RFLP type than the M. avium subsp. avium isolates detected in the tissues of pigs. This discrepancy could be attributed to other sources of infection that might have originated from wild birds harboring M. avium subsp. avium. Previous studies have reported wild birds as a possible source of avian tuberculosis (10, 15, 27, 49) .
M. avium subsp. avium isolated from peat was not virulent for pullets; however, the M. avium subsp. avium isolates from a Groups according to the results of pathologic-anatomical examination. b Animals without tuberculous lesions. c Animals with tuberculous lesions in one lymph node only (12 animals had lesions in head lymph nodes, 11 animals had lesions in mesenteric lymph nodes, and 2 animals had lesions in inguinal lymph nodes).
d Animals with tuberculous lesions in two lymph nodes (52 animals had lesions simultaneously in head and mesenteric lymph nodes, and only 1 animal had lesions simultaneously in mesenteric and inguinal lymph nodes).
e Animals with tuberculous lesions in three lymph nodes. f In every animal, head, mesenteric, and inguinal lymph nodes were tested.
the tissues of the pigs were virulent. In our previous study, we found loss of virulence for birds by a culture collection of strains of M. avium subsp. avium obtained from atypical hosts (e.g., humans) or kept in collections for a long time (14, 49) . Therefore, our isolation of nonvirulent M. avium subsp. avium from the peat sample could be caused by an "old contamination" of the sphagnum vegetation by wild birds. Identification of MAC isolates by PCR and serotyping mainly showed the presence of M. avium subsp. hominissuis isolates of serotypes 8 and 9. As described previously, those mycobacteria are the most common causes of tuberculous lesions in pigs (1, 2, 7, 8, 15, 29, 34, 41, 44, 46-49, 51, 52, 62) . During the years 1990 to 1999 in the Czech Republic, 7,246 mycobacterial isolates were obtained from tissue samples of slaughtered pigs; 0.1, 94.9, and 5.1% of them ranked among M. bovis, MAC, and environmentally derived mycobacteria (like M. fortuitum, M. terrae, M. chelonae, and M. phlei), respectively (48) .
Microscopy examination showed low sensitivity because AFR organisms were detected in only 4% of the lymph nodes. Culture detected mycobacteria in only 19% of microscopically positive samples. This could be attributed to the cellular immune response of the host organism, which may inactivate mycobacteria and contain infection within the lymph nodes. Consequently, these impaired mycobacterial cells could not be recovered by conventional culture methods. Therefore, samples from microscopically positive tissue impression smears may not grow on primary cultures. Culture recovery of these damaged or inactivated mycobacteria could be improved by the use of enriched liquid media, such as MGIT (Becton Dickinson).
Our detection of different sizes of tuberculous lesions in various lymph nodes of slaughtered pigs is consistent with previous publications (58) . Tuberculous lesions in head lymph nodes tended to be Ͻ5 mm in diameter, while larger tuberculous lesions ranging from 5 to 10 mm in diameter were found in mesenteric lymph nodes. In the advanced process of pathogenesis, progressive calcification and devitalization of mycobacteria within the lesions occur (58); thus, isolation and subsequent identification of mycobacteria by culture examination is difficult. The causes of granuloma formation may also be other species of bacteria, e.g., Rhodococcus equi (15, 24, 48, 56 ).
FIG. 3. (a) IS901
RFLP types of M. avium subsp. avium isolates after using RE PvuII. RFLP type F was detected in five pig isolates and one peat isolate. RFLP type designation was performed according to the method of Dvorska et al. (14) . (b) IS901 RFLP types of M. avium subsp. avium isolates after using RE PstI. Shown are RFLP type A1 of one of five identical pig isolates and RFLP type C3 of one peat isolate. RFLP type designation was performed according to the method of Dvorska et al. (14) . (c) IS1245 RFLP types of M. avium subsp. avium isolates. Bird RFLP types were detected in five isolates from pigs and one isolate from peat (line 1). RFLP type designation was performed according to the method of Ritacco et al. (52) .
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During investigation of tuberculous-lesion localizations in the lymph nodes, lesions were mostly detected in head and mesenteric lymph nodes in both parts 1 and 2 of our study. During repeated intake of peat, it is likely that large numbers of mycobacteria penetrate through the mucosa of the mouth and the gastrointestinal tract and pass via lymphatic drainage to the head and mesenteric lymph nodes. No statistically significant differences were found between the findings in head and mesenteric lymph nodes (Tables 1 and 2 ). The majority of infections are contained in the local lymph nodes of the gastrointestinal tract and do not spread to other lymph nodes or organs.
From the standpoint of food safety, the finding of tuberculous lesions only in the inguinal lymph nodes of six pigs and the detection of tuberculous lesions in the liver and lung lymph nodes (Table 1) should be considered potentially serious. Findings of large tuberculous lesions in the liver and lung lymph nodes are uncommon, and the isolation of mycobacteria from those organs is usually difficult (2, 29) . Balian et al. published similar results showing tuberculous lesion detection in liver samples and muscles of pigs (2) . The absence of tuberculous lesions was registered in only 22 (19%) animals, in which mycobacteria were not detected either by culture or by microscopic examination. The results obtained in our study show a strong infective pressure of mycobacterial agents on piglets.
In pigs in which the mycobacterial distribution in lymph nodes was investigated, similar percentages of tuberculous lesions in head and mesenteric lymph nodes were registered. Findings of tuberculous lesions localized in only one group of lymph nodes were less frequent. As there was no other information about the influence of peat on the distribution of mycobacteria in pig lymph nodes, we could compare our results only with the influence of feedstuffs containing mycobacteria on the distribution of infections in pigs (7) . In this case, tuberculous lesions were detected in mesenteric and submandibular lymph nodes and in both lymph nodes in 78, 6, and 16% of the pigs, respectively. Most MAC isolates described by Dalchow (7) were of serotype 8 (according to the present taxonomy of M. avium subsp. hominissuis), which is the same serotype as in some isolates detected in our study (Fig. 2) .
Most of the mycobacterial species isolated from head and mesenteric lymph nodes were similar. Implication of peat as a source of mycobacterial infection for pigs is also supported by the results (Fig. 1) in parts 1 and 2 of our study, in which among IS1245 RFLP types of 30 clones, identical RFLP types of M. avium subsp. hominissuis were obtained from animal tissues and peat.
Recent studies have reported an increased rate of MAC infections, particularly M. avium subsp. hominissuis, in immunocompromised patients. Molecular biological studies proved that pigs were significant sources of avian tuberculosis infections for humans (49) . Based on the IS1245 RFLP method, Komijn et al. (29) detected a minimum of 75% similarity with RFLP of M. avium subsp. hominissuis in 61 and 59% of human and pig isolates, respectively (29) .
